This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (uswo) 



(19) 



J 



(12) 



Europdisches Patentantt 
European Patent Office 
Off ice europten des brevets (11) EP 0 787 727 A1 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 
06.08.1997 Bulletinl 997/32 


(51) inta.^: C07D 417/12. A61K 31/425. 
A61K 31/505 


(21) 


Application number: 97101626.6 




(22) 


Date of filing: 31 .01 .1 997 




(84) 


Designated Contracting States: 


• Kotalce, Jiro 




BE CH DE ES FR GB IT LI NL SE 


Ichikawa-shi, Chlba-ken 272 (JP) 




r riorny . o i .ui .1 990 Jr* 1 4o9o/9o 


• Kouda, Tadayuki 
Narita-shi, Chiba-ken 286 (JP) 


(71) 


Applicant: SS Pharmaceutical Co., Ltd. 
Toicyo 103 (JP) 


• Honda, Haruyoshi 
inba-gun, Chiba-ken 286-02 (JP) 

• Sato, Susumu 


(72) 

• 


inventors: 

Nagao, Yoshihiro 

Narita-shi, Chiba-lcen 286 (JP) 


Narita-shi, Chiba-ken 286 (JP) 
• Matsuda, Hideaki 
Abiko-shi, Chiba-ken 270-11 (JP) 




Ho, Yoshikuni 

Narita-shi, Chiba-lcen 286 (JP) 


(74) Representative: VOSSiUS & PARTNER 
Siebertstrasse 4 






81675 IMQnchen (DE) 



(54) Benzoazine derivative or salt thereof and pharmaceutical composition comprising the same 

(57) A benzoazine derivative represented by the following formula (1). 




^>;^ (CH2)„-0 

(I) 




wherein represents an alkyi group, alkoxy group, halogen atom, halogenoalkyi group, amino group, hydroxy 
grouF^ benzyl oxy group which may have a sut>stituent cyano group, carbamoyl group, acyl group, nitro group, cart)oxy 
group, or sulfonamide group; R^ and R^ may t>e the same or different and each indrvidually represents a hydrogen atom 
or an alkyt group, or R^ and R^ indicate in con^ination an alkylene group having 2-7 cartx>n atoms; R^ and R^ may be 
the same or different and each individually represents a hydrogen atom or an alkyi group; X denotes O, S, or N-R® 
(wherein R^ represents a hydrogen atom, an alkyi group, or an aryl group or pyridyl group which may have a sutjstitu- 
ent); m is an integer from 0 to 4; and n is an integer from I to 3, or a salt of the benzoazine derivative. The compound 
exhibits superior effects for reducing iDlood glucose value, plasma insulin value, and plasma triglyceride value, and is 
useful as a medicament for preventing or treating diabetes, hyperlipidemia. and obesity. 
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iarly preferred halogenoalkyl group. 

The substituent for the benzyloxy group which may have a substituent is not specifically limited. An alky! group, 
alkoxy group, alkoxycaifoonyl group, aikytamino group, carfooxy group, and the like are given as examples. The specific 
alkyi groups and alkoxy groups mentioned above can be given as examples of the alkyi group, the alkoxy group, the 
5 alkoxy group of the alkoxycartxxiyi group, the alkyi group of the alkylamino group, which are the substrtuent for the ben- 
zyloxy group. As examples of the acyl group, fbrmyl, acetyl, propionyt, butyryl. and benzoyl groups are given. 

Particularly prefenred groups for in the general formula (1) are a hydrogen atom, alkyi groups, and alkoxy 
groups. 

As the specific alkyi groups for and R^ in the above general formula (1). on the other hand, the alkyi groups men- 
10 tioned for R^ are given. Although there are no specific limitations to the alkylene groups with 2-7 cart>on atoms which 
are formed by R^ and R^ together, a dimethylene group, trimethylene group, tetramethylene group, pentamethylene 
group, hexamethylene group, and the like are given as examples. 

Preferred groups for R^ or R^ in the general formula (I) are a hydrogen atom and alkyi groups. 
The same alkyi groups given above as the examples for R' are given as the alkyi groups for R^ and R^ in the general 
IS formula (I). 

There are also no specific limitation to the alkyi group for R^ in the group N-R^. Those exemplified for R^ are appli- 
cable. As examples of the aryl group which may have a substituent, a phenyl group and naphthyl group are given, with 
the phenyl group being more preferred. Given as examples of the substituent for this aryl group are a halogen atom, 
alkyi group, phenyl group, altoxy group, halogenoalkyl group, hydroxyalkyl group, hydroxy group, amino group, nitro 
20 group, cyano group, alkoxycartx)nyl group, alkoxycarbonylalkylanvno group. cartx>xy group, and the like. Also, there are 
no specific limitation to the pyridyl group which may have a substituent Pyridyl groups having the same substituent 
groups as those mentioned above as the substituent for the aryl group are applicable. 

Any of 0. 1. or 2 is desirafc)le as the number of the substituent (m) in the above-mentioned general formula (1). The 
substitution position may be 5, 6, 7. or 8. 
25 1 or 2 is desirable as n in the above-mentioned general formula (1), with 1 being more preferred. 

There are no specific limitations to the salt for the benzoazine derivative (1) in the present invention, so long as the 
salt is pharmaceutically acceptable. Given as preferred examples of the salt are alkali metal salts such as potassium 
salt and sodium salt, alkaline earth metal salt such as catoium salt, and the like. Also, given as examples of the salt, 
where X is N-R® in the compound (1) of the present invention are a hydrogen halide such as hydrofluoride, hydrochlo- 
30 ride, hydrobromide, and hydroiodide; inorganic salts such as carbonate, nitrate, perchlorate, sulfate, and phosphate; a 
lower alkyi sulfonate such as methane sulfonate, trifluorometinane sulfonate, and ethane sulfonate; an aryl sulfonate 
such as benzene sulfonate and p-toluene sulfonate; an organic acid salt such as fumarate. succinate, citrate, tartrate, 
oxalate, and maleate; and an amino acid salt such as glutamate and aspartate. 

The present invention also includes hydrates, solvates of various pharmaceutically acceptable solvents, and vari- 
es ous forms of crystals of the conpound represented by the atxDve general formula (1), as well as the stereoisomers 
based on the asymmetrical carbon atom in the general formula (1). 

The benzoazine derivatives (1) of the present invention can be prepared by any one of the following processes. 
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(First step) 

The compound (2) which is the starting material can be manufactured by a method described, for example, in Jour- 
nal of Medicinal Chemistry vol. 1 1 , page 1 038 (1 968). and Journal of Medicinal Chemistry vol.38, page 1 30 (1 995). etc. 
This compound (2) is reacted with p-halogenobenzaldehyde (3) in the presence of a suitable base and a solvent to 
obtain the compound (4). Given as specific examples of the halogen atom Y in the p-halogenobenzaldehyde (3) are a 
fluorine atom, chlorine atom, bromine atom, and iodine atom, with the fluorine atom being especially desirable. Specific 
examples of the p-halogenobenzakJehyde (3) include p-f luorobenzaldehyde, p-chlorobenzaldehyde. p-bromobenzakJe- 
hyde, p-iodobenzaldehyde, and the like. 

Sodium hydride, potassium t-butoxide. sodium hydroxide, potassium hydroxide, and the like are given as examples 
of the base used in the reaction of the compound (2) and compound (3). The solvent used in the reaction may be any 
solvent which does not affect the reaction, and include ethers such as tetrahydrofuran and dioxane; hydrocaibons such 
as benzene and toluene; amides such as dimethyHbrmamide, dimethylacetamide, and N-methyl-a-pyrroIidone; and sul- 
foxides such as dimethyl sulfoxide. The reaction may be carried out either under ice cooling or under heating while 
refluxing the reactants for about 0.5 to 24 hours. Most suitably, this step is candied out by adding sodium hydride to a 
dimethylsulfbxide solution of the compound (2), stin^ing the mixture for about 1 hour at a temperature of about 40**C, 
adding the compound (3) to the resulting mixture, and stimng for about 1 -2 hours at about room temperature. 

(Second step) 

The compound (4) is reacted with 2,4-thiazolidinedk)ne (5) in the presence of a suitable solvent and a catalyst 
under the conditions of the Knoevenagel condensation to obtain the compound (6). 

There are no limitations to the solvent which is used in the reaction inasmuch as the solvent does not affect the 
reaction. Specific examples of such a solvent include hydrocarbons such as benzene, toluene, and xylene; amides such 
as dimethylfbrmamide. dimetiiylacetamide, N-methyl-a-pyrolidone; and alcohols such as ethanol, propanol. and ethoxy 
ethanol. As the catalyst used in the reaction, piperidine and acetic acid, piperidinium acetate, piperidinium benzoate. or 
the like are given. The reaction is carried out at room temperature or with heating while refluxing for about 0.5 to 24 
hours. Most suitably, this second step is can^ied out by reacting the compound (4) and 2.4-thiazolidinedione (5) in tdu-. 
ene in the presence of a catalytic amount of piperidine and acetic acid In a Dean-Stark apparatus while refluxing with 
heating for about 2-4 hours. 

(Third step) 

The compound (1) can be produced by hydrogenating the compound (6) in a suitable solvent In tfie presence of a 
hydrogenation catalyst A palladium catalyst, such as palladium-carbon, palladium-black, or palladium hydroxide, or a 
platinum catalyst, such as platinum oxide or platinum black, can be used as the catalyst. There are no limitations to the 
solvent which is used in tfie reaction inasmuch as the solvent does not affect the reaction. Specific examples include 
ethanol, dioxane. dimethylformamide, acetic acid, and the like. The reaction is carried out under heating at a tempera- 
ture from room terrperature to about 80-1 OO'C under atmospheric pressure or under pressure. 
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dimethylfbrmamide, dimethylacetamide, and N-methyl-a-pyrrolidone, and sulfoxides such as dimethyl sulfoxide. The 
reaction is carried out at room temperature or with heating while ref luxing for about 0.5 to 24 hours. 

(Fifth step) 

The compound (9) is reacted with the acetal compound (10) in the presence or absence of a solvent using an acid 
catalyst to produce the compound (1) of the present invention. The acetal compound (10) can be prepared by treating 
a corresponding aldehyde compound or ketone compound by a known method, such as the method disclosed by T W. 
Green (Protective Groups In Organic Synthesis) and the like. Specific examples of this acetal compound (10) include 
acetone dimethylacetal, acetaldehyde dimethylacetal. and cydic acetals such as cydopentanone dimethylacetal. 

Any solvent may be used in the reaction of the compound (9) and the acetal compound (10) without any specific 
limitations so long as such a solvent does not adversely affect the reaction. Included in the examples off such a solvent 
are ethers such as tetrahydrofuran and dioxane. hydrocarbons such as benzene and toluene, amkies such as dimeth- 
ylformamide. dimethylacetamide. and N-methyl-a-pyrrolidone. and sulfoxides such as dimethyl sulfoxkie. The reaction 
is carried out at room temperature or with heating while refluxing for about 0.5 to 24 hours. 
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used as the carboxanrude derivative (1 1). As the acetal compound (10), the compounds described in the Process 2 can 
be used. 

Any solvent can be used in the reaction of the carboxamide derivative (11) and the acetal compound (10) without 
any specific limitations so long as such a solvent does not adversely affect the reaction. Included in the examples of 
such a solvent are hydrocaridons such as benzene, toluene, and xyfene, and ethers such as tetrahydrofuran and diox- 
ane. p-Toluenesulfbnic add. methanesuffbnic add. or the like are given as examples of the acid catalyst. The reaction 
is carried out while heating or ref luxing for about 0.5 to 24 hours. Most preferably, this sixth step is carried out by react- 
ing the carboxamide derivative (11) and an excess amount of the acetal compound (1 0) in the presence of p-toluenesul- 
fonic add for about 2 to 4 hours while ref luxing. 

(Seventh step) 

The compound (12) is reacted with the compound (13) in the presence of a suitable base and a solvent to ot>tain 
the compound (4). 

The compound (1 3) is prepared by the halogenation or sulfbnylation of the hydroxyl group in the benzaldehyde with 
a hydroxyalkoxy group at the parai30Sition, such as. for example. 4-(2-hydroxyethoxy)benzaidehyde. As the leaving 
group (Z), halogen atoms such as a chlorine atom, bromine atom, or iodine atom; sulfonyloxy groups such as a meth- 
^anesulfonytoxy group, p-toluenesulfonyloxy group, trifluoromethanesuffonyfoxy group; and the like are given, with the 
methanesulfbnyfoxy group being espedally desirat^le. Sodium hydride, potassium t-butoxide. sodium hydroxide, potas- 
sium hydroxide, potassium cartxxiate, and the like can be given as examples of the base used in the reaction of the 
compound (12) and the compound (13). The solvent used in the reaction may be any solvent whk;h does not affect the 
reaction, and includes ethers such as tetrahydrofuran and dioxane; hydrocart>ons such as benzene and toluene; 
amides such as dimethytlbrmamide, dimethylacetamkie, and N-methyl-a-pyrrolidone; and sulfoxides such as dimethyl 
suHbxida The reaction may be canied out either under Ice cooling or under heating while ref luxing the reactants. most 
preferably, by stirring a mixture of the compound (12) and compound (13) while heating for about 2-5 hours at a tem- 
perature of about SO-SO'^C in dimethytformamide in the presence of potassium cartx>nate. 

The compound (4) thus obtained can be converted into the compound (1) of the present invention according to the 
second step and third step of the Process 1 . 

The compound (I) of the present invention prepeu-ed in any one of the above-described processes can be easily 
purified and collected as a liquid product or crystals by means of conventioneU purification methods such as recrystalli- 
zation. distillation, chromatography, and tiie like. 

The resulting compound (1) of the present invention exhibits superior antidiabetic action and lipkJ reducing action, 
and is useful as a drug for treating or preventing diabetes, hyperiipidemia. and obesity. 

The pharmaceutical composition comprising the compound (1) of the present invention can be prepared by formu- 
lating an effective amount of this compound or the salt with suitable additives known in the art as pharmaceutlcally 
acceptable additives, such as excipients, binding agents, disintegrators, lubricants, solubilizers, and suspension agents 
depending on the Intended pharmacological action, purpose of administration, dosing form, and the like. The dosing 
form may be. for e)^mple. tablets, capsules, granules, a powder, or a syrup for oral administration, or injection, an oph- 
thalmic preparation, or suppository for parenteral administration. Although the dose of the pharmaceutical composition 
of the present invention varies depending on the symptom, age, weight, and the like of the patient, and the dosing 
method, such a dose may usually be selected from the range of 1 mg to 1000 mg of the compound (1) per day for an 
adult. 

The application of the compound (0 of the present invention is not limited to humans, but the compound can be 
used as a mediceiment for other mammals. 

The compound (1) of the present invention possesses the action of redudng insulin resistance in target tissues of 
the insulin. This action is extremely strong as compared with other known compounds. The compound (1) of the present 
invention therefore exhibits an antidiabetic effect and a lipid reducing effect based on this action, and is useful as a drug 
for treating and preventing diabetes, hyperiipidemia. and obesity. 

Other features of the invention will become apparent in the course of the following description of the exemplary 
emtxxiiments which are given for illustration of the invention and are not intended to be limiting thereof. 

EXAMPLES 

Preparation Exanrple 1 

preparation of 4-[2-(4-oxo-3,4-dihydro-2H-l,3-benzoxazin-3-yl)-ethoxy]benzaldehyde (compound (4A)) 

0.58 g (3.0 mM) of 2-(4-Qxo-3,4<lihydro-2H-l.3-benzoxazin-3-yl)-ettianol was dissolved in 5.0 ml of dimethyl sulfox- 
ide. After the additi'on of 0.18 g (4.5 mM) of sodium hydride (oiQ under ice cooling, the mixture was stirred for one hour 
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After the rea<*«,.the^eact•o^,^ew^p^^^^^^ 

was combined and washed once with w^T«rt«^?^ ^ «*acted twice with ethyl acetate. The oil phase 
idue was Durified with « " ZLZl^^™: magnesium suHate. and concentrated under vacuum. The res- 

crystals of the tide compouS. ^ ^ hexane:ethyl acetate = 5J) to obtain 0.56 g (yield 62%) of colorless 



Preparation Example 2 



3.4^^S^S-W-bZ.t^^ ^fe^^^^ 1 • except that Instead of 2-{4-oxo- 

. 3-{4-oxo^.4Klih;dro-2H^?^oSiXj,^^ ^ compounds: 
anol. 2K2-methy,-4H«o^.4^^T2;;. .^.SSSi^^^^^^^ 

azin-3-yOethanol. 2K6^ethQxy.4KWo-3 4^ihvd^r^ hon!«T ,^'}J-^^-^-°^°-^-'*^'^ro-2H.1.3^enzox- 

2H-1.34,enzoxazin-3-yOethaSflS|or^ ^'^^ methoxy-4^o^.4^ihydro- 

3.4Klihydro.2HM.3*erLxazin-^^)^eJ^,^2^^^^^ 2-{7-methoxy-4-oxo- 
tively to p«Kluce the follov^ c«^S^ ^■^^"*°^*^-*^''^'«>-2H-1.3*enzoxazin-3-yOethanol. respec- 

Preparation Example 3 

Preparation Of 4-I2-(4-oxo-l^heny|.,.2.3.4-tetrahydroqU^^ 

0.27."J^"^Zl:^ZT^;^:^'^^ ^ « mi of ^me^ su«ox«e. 

0.84 g of p^luorobenzaldehyde in 8 ml Sb^^^^^Si!^JT ^''"^ ^ Then, 

room temperature while sbWng for ^e1^^^a^,S.T^ dropw,se and the mixture was allowed to stand 

ara«onExample1toobt^nO.Lg(yie«5^4?):fTfreS^^^ 

Preparation Example 4 

2-t4K)xo-H2-pyridyi)-l. 2.3,4-tS^ahydr«,I^Sn-SSn J^^^ 

quinazoiin-3-yl)etho4lbenzkklehSl^^^ 4S !!\^'^' /''^^^ ^2-(4^o-l^e^ 
yOethoxy]benzaldehy3e(Compo2Kr4irr^iS^^ 4-I2-t4-oxo-1-(2-pyr.dyl)-1.2.3.4-tetrahydnx,uinazolln-3- 

NMRdatafbr the compound 4Ato compound 4M Obtained inthePreparatto^ 
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Preparation Example 5 

Preparation of 5-[4-[2-(4-oxo-3.4Klihydro-2H-1,3-ben20xa2in-3-yl)ethoxy]benzylidene]-2,4-thiazolidinedione (Com- 
pound 6A) 

5.0 9 (17 mM) of 4-[2-(4-oxo-3.4-dihydro-2H-1.3-benzoxa2in-3-yl)ethoxy]benzaIdehyde (Compound 4A) and 2.1 
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(18 mM) of 2.4-thiazolidinedione were dissolved inlSO ml of toluene. After the addition of a catalytic amount of acetic 
aad and pipendine, the mixture was reacted for two hours with heating while refluxing in a Dean Stark apparatus After 
confirming completion of the reaction by TLC. the reaction mixture was gradually returned to room temperature The 
resulting crystals were collected by filtration and washed with a small amount of toluene and then with hexane and 
dned under vacuum at 50»C. to obtain 5.8 g (yield 87%) of the title conpound as pale yellow crystals. 

Preparation Example 6 

Reactions were carried out in the same manner as the Preparation Example 5, except that instead of the 4-r2-(4- 
(»co^.4Klihydro-2H-l.3-ben2oxazin^-yOethoxy]ben2aldehyde (Compound 4A). the following compounds were used as 
the raw material compounds: "«=Mao 

4-p-(4-oxo-3.4^hydro-2H-1.3-benzoxazin-3-yl)propoxy]benzaidehyde (Coirpound 4B). 4-[2-(2.2-dimelhyl^-oxo-3 4- 
dihydro-2H-1,3-benzoxa2in-3-yOethoxy] benzaWehyde (Compound 4C). 4-[2-{2-methyl-4-oxo-3.4-dihydro-2H-1 3-ben- 
^^T"1L^^ (Compound 4D). 4-[2-(7-methyl-4-oxo-3.4^ihydro-2H-1,3-benzo)^in-3- 

yOethoxyJbenzaldehyde (Compound 4E). 4-[2-(6-methoxy-4-oxo-3.4-aihydro-2H-l.3-benzoxazin-3-yOethoxy]benzalde- 
*-I2-(8-'"ethoxy-4^xo-3.4-dihydro-2H-1.3-benzoxazin-3-yl)ethoxy]benzaldehyde (Compound 
4G). 4-I2-(6-cWoro^K)xo^.4Klihydro-2H-1,34)enzoxazin.3-yOethQxy]^ (Compound 4H), 4-[2-(7-methoxy- 

4-Qxo-3.4-dihydro-2H-1,3-benzoxazin-3-yl)ethoxy]benzaldehyde (Compound 41), 4-[2-(6-nitro-4-oxo-3 4-dihydro-2H- 

(Compound 4J), 4-[2-(4^xo-1-pheny|.|.2.3.4-tetrahydr;)quinazolin-3- 
yOethoxyJbenzaldehyde (Compound 4K), 4-[2-(4-oxo-1-methyl-l,2.3.4-tetrahydroquinazolin-3-yl) ethoxylbenzaWehyde 
(Compourid 4L). and 4-I2-[4-oxo-1-(2-pyridyl)-1 .2.3.4-tetrahydroquinazolin-3-yl] ethoxy]benzaldehyde (Compound 4M) 
respectively to produce the following compounds: j v »~u.iuhivi;. 

• f [*'p"(4-°^°-3"'*-«''Mro-2H-1 .3-benzoxazin-3-yl)propoxy]benzylidene]-2.4-thiazolidinedione (Conpound 6B) 
pound dC), 

• 5W2-(2-methyl-4-oxo-3.4<Jihydro-2H.1.3-benzoxazin-3.^ /qo^. 
pound 6D). ^ 

• 5-[4-[2-{7-nriethyI.4.oxo-3.4<Jihydro-2H-1.3-benzoxazin-3.yf)ethoxy]benzylidene^ (Com- 
pound 6E). * 

• 5-I4-p-(6-methoxy-4-oxo-3.4-dihydro-2H-1 ,34>enzaxazin-8-yOethoxy]benzylidene]-2.4-thiazolidinedione (Com- 
pound 6F), ^ 

• 5-[4-p-(8-methoxy-4-oxo-3,4-dihydro-2H-1 .3-benzaxa2in-3-yOethQxy]benzylidene]-2.4-thiazolidinedione (Com- 

pound 6G), ^ 

• 5-t4-[2-(6-chloro^-oxo-3,4-dihydro-2H-l.3-benzQxazin-3-yOelhoxy]benzylidene^ (Compound 

• 5-[4-p-(7-methoxy-4-oxo-3.4-dihydro-2H-1 ,3^>enzoxazin-3-yl)ethoxy]benzylidene]-2.4-thiazolidinedione (Com- 
pound 61), ^ 

• 5^4-[2-(6-nitro-l-oxo-3.4-dihydro-2H-1 .3-benzoxazin-3-yl)ethoxyJbenzylidene]-2.4-thiazolidinedione (Compound 

• S-^^2-(4-oxo-1-phenyl-l.2.3.4-tetrahydroquinazolln-3-yOethoxy]benzylidene]-2.4-^ (Compound 

' sLM^*^'"'"**^"^'^'^''*'***'^'^*^"'^'^^ (Compound 

• 5-I4-p-[4-oxo-1 -(2-pyridyO-1 .2.3.4-tetrahydroquinazolin-3-yl]ethoxy]benzylidene]-2,4-thiazolidinedione (Com- 
pound 6M). ^ 

are ^h^^nT^t T *° prepared in the Preparation Example 5 and this Preparation Example 
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Example 1 

Preparation of 5-[4-[2-(4-oxo-3.4<lihydro-2H-1.3-benzoxazin-3-yl)ethoxy]berizyl]-2.4-thiazolidi^ (Invention Com- 
pound 1A) 

0.99 g (2.5 mM) of 5-I4-[2-(4-oxo-3.4<lihydro-2H-1.3-benzoxa2in-3-yl)ethoxy]ben2ylidenel-2.4-thiazo^ 
(Conpound 6A) was suspended in 40 ml of 1 ,4-dioxane. 1 .0 g of palladium-carbon (10%) was added to the suspension 
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IS 



20 



25 



30 



^^.T ^ ^^°9en stream under 4 atmospheric pressures at lOO'C. Atter the 

^Tr^JT^ ^ *° '^'^^^^ ^''^ cashing and the filtrate were combined and concentrated 

underj^ucedpr^ure. The residue vvas dissolved with hrt ethyl 

I^L^^^^^ ^"^^ ^"^ ^^^f'"* ^rtf* a small amount of ethyl acetate T^e <Ss were 

dned under reduced pressure at 60-C to obtain 0.97 g (yidd 96%) of the title compound as cotori^s aySJ 



Example 2 



f4^M^3?I?^ro pm^? "["^manner as the Preparation Example 5. except that instead of the 5^4-12. 

^ L^*^"^""^'""^"^^^"^' benzylidene]-2.4-thiazolidinedione (Compound 6A) the fblSwina 
compounds were used as the raw material compounds: 5-[4-I3K4K,xo^.4Kfihydro.2T?r3*enzL2^^ 

(Compound 6B). 5-[ 4-[2-(2.2iimethwU-oxr3.4<irh)d^¥^^^ 
3-yl)ethoxj1benzylidene]-2.4-thiazolidinedione (Compound 6C). 5^4-[2-(2-niethyl-4-oxo^ 4-2.^1*0 
az,n-3-yl)ethoxy]benzylidene]-2.4-thiazolidinedione (Compound 6D) 
zoxaz,n-3-yl)ettioxy]benzylideneh2.4-thi^^^^^^ 

benzoxaz,n-3-yl)ethoxy]benzylidene]-2.4-thiazolidinedione (Compound 6F) 5V-(2-(8-mX)^2<io-3 JS^ro 2H 
1 3-t^oxaz,n-3->1)ethoxy]benzylidene]-2.4-thiazolidinedlon^ Compound 6G)/ 5SSS?loroT<,xo t^^^^^ 
Hr^?M 1^'^'""®"?^^^'^^^^'"^^^^ (Compound 6^. HH^V-a^Si^^Z. 

Z'^ll'lit^'^^'"-^-''^^^'^^^'^^^^ (Compound 60 iiH^^^^^^^'tSZ. 

SS2T!'^°'"t^ «»»^JbenzylW«ne]-2.4-thiazolidinedione (Compound 6K) 5 V 2- 4K)xo-l-m?hJ^^ 
iTs^SS;^^; (compound SD ancS S[4-r2-[4JxT-?-^-JjS^. 

tl;et';!^^Z^"nSr-'-^^'"^^^^^ (^"^""d BMj/tJrispectivelVSe 

* M4-[3K4^.4<llhydro-2H-1.3-benzoxazin-3-yl)propoxy]benzyO-2.4-thiazolidinedione (Invention Compound 

* SiS!fn^ti7,^^'"^"°'^'^^-*-^'''^^^^^ (Invention 

* ^uJ^'lor^"^"^'^'^'""^"'''^*^^ (invention Com- 
' ^tST^^'^'^'^'^^'^^^ ("~e"«on Com- 

' ^tSTai^'*^'^^''^^^''-^'^^^^^ ('"^«"ti°n Com- 

* titST^^°''^'°^'^^''^*^'°-^''-'-^-*^^ (Invention Com- 

" (Invention Com- 

* ^;^J^^;JJ;°'«^'-P^^-^-2.3-4-t««r ethoxy]benzylJ-2.4-thlazolidinedione (Invention Com- 

* (invention Com- 
50 ' ^'I'ij^'^''^^-^''^'^-'-^'^-''-'^^^ (Invention Com- 

shoJ;rn?JL'ls1?i)?n?l(S^^^^^ *° """""^ "'^"^ ^-"^'^ ^ ^ 2 
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Preparation Example 7 

Preparation of 2,2<limethyl-4-oxo-3.4-dihydro-2H-1.3-benzoxazine (Ck>mpound 12) 

6.86 g (50 mmol) of salicylamide was suspended in 100 ml of acetone dimethylacetal. After the addition of 2.85 g 
(15 mmol) of p-toiuenesuHonic acid, the mixture was heated to reflux for two hours. The resulting reaction mixture was 
evaporated under reduced pressure. After the addition of ethyl acetate, the solvent was washed twice with a saturated 
aqueous solution of sodium hydrogen cart)onate and once with brine. The ethyl acetate layer was dried over anhydrous 
sodium sulfate and the solvent was removed by evaporation under reduced pressure, to obtain 8.94 g (quantitative) of 
the titie conpound as light yellow needle-like crystals. 

^H-NMR (CDCI3) 5 : l.66(6H. s). 6.86-7.12(2H, m), 7.39(1 H. m), 7.86-7.95(2H, m) 
Preparation Example 8 

Preparation of 4H2-(2,2KjinrYethyl-4<)xo-3,4Kjihydro-2H-1.34)enzoxazin-3-yl)ethcKy]benzald^ (Compound 4C) 

100 ml of dimethylformamide was added to 1 .77 g of 2,2-dimethyl-4-Qxo-3.4-dihydro-2H-1 .S-benzoxazine, 2.56 g 
of 2-(4-formylphenoxy)ethyl methanesulfonate. and 2.07 g of potassium carbonate. The mixture was stirred at 80**C 
over an oil bath for six hours. The reaction mixture was poured into water, extracted with ethyl acetate, and washed with 
brine. The ettryl acetate layer was dried over anhydrous sodium sulfote, the solvent was removed by evaporation under 
reduced pressure, and the residue was purified fay a silica gel column, thereby obtaining 0.68 g (yield 20.9%) of the titie 
compound as colorless crystals. 

Preparation Example 9 

Compound 4D was prepared in the same manner as in tfie Preparation Examples 7 and 8. except that acetone 
dimethylacetal was replaced by acetaldehyde dimethylacetal. The NMR data for the Compound 4C prepared in the 
Preparation Example 8 and the compound 4D prepared in tiiis Preparation Exanple 9 were the same as those showvn 
in the Table for the Preparation Exanrple 4. 

Example 3 

The following compounds will be prepared by the mettiods described in the above Examples and Preparation 
Examples. 

• 5-[4-[2-(5-Metiiyl-4-oxo-3.4Kjihydro-2H-1.3-benzoxazin-3-yl)ethoxy]benzyn-2.4<thiu^ 

• 5-[4-[2-(6-Ethyl-4-oxo-3.4<fihydro-2H-1,3-benzoxazin-3-yl)ethoxy]benzyO-2.4-thiaz^ 

• 5-[4-[2-(7-Propyl-4-oxo-3,4<lihydro-2H-1,3-benzoxazin-3-yl)ethoxy]benzyl]-2,4-ttii«^ 

• 5-(4-[2-(7-lsopropyl-4-oxo-3.4KJihydro-2H-1,3-benzoxazin-3-yl)ethoxy]benzyO-2.4-thi^^ 

• 5^4-[2-(8-Butyl-4K)OT-3,4<lihydro-2H-1.34)enzoxazin-3-yl)ethoxy]benzyO-2.4 

• 5^4-[2-(5-MettTOxy-4KJxo-3,4<lihydro-2H-1,34)enzaxazin-3-yl)ethoxy]benzyl]-2.4-^ 

• 5-[442-(6-Etiioxy-4-oxo-3.4<lihydro-2H-1,3-benzoxazln-3-yl)ethoxy]benzyO-2.4-thiazdid^ 

• 5-[4-[2-(7-Propoxy-4K)xo-3.4<lihydro-2H-1.3-benzQxazin-3->i)ethoxy]benzyq-2.4-^ 

• 5-[4-[2-(8-Butoxy-4K)xo-3.4<nhydro-2H-1,34)enboxazin-3-yl)ethoxy]benzyO-2.4-tt^ 

• 5-[4-[2-(6.7-Dimetiiyl-4-oxo-3.4<lihydro-2H-1,34>enzoxazin-3-yl)ethoxy]l>enzyn-2.4-thiazolidin^ 

• 5-[4-[2-(6.7-Dimettioxy-4K)xo-3.4-dihydro-2H-1,3-benzoxazin-3-yl)ettioxy]benzyn-2,4-thiazoli 

• 5-[4-[2-(6,7.8-Trlmethyl-4H)xo-3.4<lihydro-2H-1.3-benzoxazin-3-yl)ethQxyJbenzyl]-2.4-thiazol^ 

• 5-[4-[2-(5-Bromo-4K)xo-3.4<lihydro-2H-1,3-benzoxazin-3-yl)ethoxy]benzyn-2,4-thiaz 

• 5-I4-[2-(6-FIuoro-4-oxo-3,4<lihydro-2H-1.3-benzoxazin-3-yl)ethoxy]benzyn-2.4-thiazolidi 

• 5-[4-[2-(6-lodo-4-oxo-3.4<ljhydro-2H-1,3-benzoxazin-3-y{)ethoxy]benzyl]-2,4-thiazoiidinedi^^ 
5-[4-[2-(6,7-Dichloro-4K)xo-3.4<lihydro-2H-1.3-benzoxazin-3-yl)ethoxy]benzyl]-2.4-thiazolidinedione 

• 5-[4-[2-(6-Trifluoromelhyl-4-oxo-3.4<lihydro-2HO,3-benzoxazin-3-yl)ethoxy]benzyn-2,4-thiaz^^ 

• 5-[4-[2-(7-Hydroxy-4-oxo-3.4Kiihydro-2H-1,3-berizoxazin-3-yl)etfioxy]benzyl]-2,4-thiazolidinedione 

• 5-[4-[2-(6,7-Dlhydroxy-4K)xo-3.4<lihydro-2H-1.3-benzoxazin-3-yl)ethoxy]benzy1]-2,4-thiazolidinedion^ 

• 5-[4-[2-(6-Benzyloxy-4<>xo-3.4Kiihydro-2H-1.3-benzoxazin-3-yl)ethoxy]benzyi]-2.4-thiazolidinedlo 

• 5-[4-[2-(6-Cyano-4-oxo-3.4KJihydro-2H-1,3-benzoxazin-3-yl)ethoxy]benzyl]-2,4-thiazolidin 

• 5^4-I2-(6-Cart)anx>yl-4-oxo-3,4<lihydro-2H-1.3-benzoxazin-3-yOethoxy]bOT^ 

• 5-[4^2-(6-Acetyl-4-oxo-3.4<lihydro-2H-1,3-benzQxazin-3-yOetfioxy]benzyO-2,4-ttiiM^^ 
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dinedione "^-^ ^'='*Vemane)-3-yn-2-methylpropoxy]benzyO-2.4- 

5^4j3-p-Be,S^x^i!oxSXiff^?^^ 
5- 4^3- 6-CyanS.4%xoT^^^^^ 

5- 4^- 4-Ox(^3-iT3 i^^^^^^ 

lidinedione ^^^^''^ ^^''^'^■^•2-3.4-tetrahydroquinazolm-3-yOpropoxy]ben2y^^^ 

5- 4]2-niSl1S^r-^i;;2m ^^^^^ 

3{tl?4':S«°:5^^ 

III. t,.oxoth.a2oW,ne-5-y«metyl)phenaxy] P«)Py0^xo^.4-dihydro-2H-1.34,enzthia2ine^.carboxylic 
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acid 

• 5-[4-[3-(4-Oxo-3,4<lihydro-2H-1.343enzthiazin-3-yl)propoxy]benz 

• 5-[4-[2-(4-Oxo-3,4<lihydro-2H-1,34)enzthiazin-3-yl)propoxy]benzyn-2.4-m 

• 5-I4-[2-(2-Methyl-4-oxo-3.4<lihydro-2H-1.3-benzthiazin-3-yl) 

• 5-[4^2-(2,6-Dlmethyl-4-oxo-3.4KJihydro-2H-1,34)enzthiazm 

• 5-[4-[2-(2-Methyl-6-methoxy-4-oxo-3.4<Jlhydro-2H-1,3-benzthiazin-3-yl^ 

• 5-[4-[2-(2.2-Dimethyl-4-oxo-3.4<lihydro-2H-1.3-benzthia2in-3-yl)eth^ 

• 5-[4-[2-(2.2.6-Trimethyl-4H>xo-3,4KJihydro-2H-1,34)enzthiazin-3-^^ 

Test Example 



A test for the evaluation of non-insulin-dependent diabetes mellitus (NIDDM) by model animal was can-ied out using 
several benzoazine derivatives off the present invention. Troglitazone (Tr) was used as a comparative compound. 

(Experimental method) 



Groups of male mice (KK-AY/TaJd mce. supplied by Crea Company), aged 7 or 8 weeks, each group consisting 
of five, were used for the test. The mice were separately bred for two weeks and those with a blood glucose value of 
over 300 mg/dl were used. The mice were fed with a feed containing a prescribed amount of the compounds of the 
present Invention or the comparative compound for four days. After four days, blood was collected from each animal to 
measure the blood glucose value, plasma triglyceride, and plasma insulin value (Measured Value). The blood glucose 
value, plasma triglyceride, and plasma insulin value (Control Values) were also measured on blood samples collected 
from mice of the control group, to which no compounds of the present invention or the contrastive compound were 
administered. 

The blood glucose value was measured using a blood glucose measurement unit Mediace Blood Glucose Meas- 
urement Reader GR-100™ (manufactured by Terumo Corp.) or Glucose B Test Wako™ (manufactured by Wako Pure 
Chemical Industries Ltd.), the plasma triglyceride was measured using Triglyceride E Test Wako™ (manufactured by 
Wako Pure Chemical Industries Ltd.), and tiie plasma insulin was measured using Glazyme Insulin-EIA™ (manufac- 
tured by Wako Pure Chemical Industries Ltd.). 

The reduction rate for each measurement when the compound of the present invention or the contrastive com- 
pound was used as compared with the measured value for the control group was calculated according to the followving 
formula. 

Reduction Rate (%) = ^"^^ ^^J^J'l^^f!!!!^ ^^'^ x 100 



The results are shown in Table 4. 



TABLE 4 



Compound 


Dose (mg/kg/day) 


Blood glucose reductfon 
(%) 


Plasma insulin reduction 
(%) 


Plasma triglyceride 
reduction (%) 


1A 


9.8 


65.8 


67.4 


75.0 


1D 


30.0 


59.6 


72.3 


78.2 


1E 


26.3 


60.0 


58.8 


76.4 


IF 


9.6 


57.5 


50.4 


84.2 


1G 


9.7 


45.9 


59.2 


56.4 


1H 


9.9 


54.1 


69.0 


78.4 


11 


9.8 


57.1 


67.5 


71.5 


1L 


10.6 


43.3 


47.3 


51.7 


Tr 


183.5 


50.8 


69.2 


44.0 
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Claims 



1. A benzoazine derivative represented by the following formula (1) 





(1) 



EP 0 787 727 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AfpUcaCion Number 

EP 97 10 1626 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Cateeory 



Ckatioa of 



of rdevant pagsmgcs 



Rdcvaot 
to 



CLASSinCATION OF THE 
APPUCATION 00C.CL6) 



WO 92 07850 A (BEECHAM GROUP PLC) 14 May 
1992 

* claims * 

WO 92 07838 A (BEECHAM GROUP PLC) 14 May 
1992 

* claims * 

WO 92 87839 A (BEECHAM GROUP PLC) 14 May 
1992 

* claims * 

EP 0 590 793 A (SANKYO COMPANY LIMITED) 6 
April 1994 

* claims * 



1-4 



1-4 



1-4 



1-4 



C07D417/12 
A61K31/425 
A61K31/505 



TECHNICAL FIELDS 
SEARCHED (IdLCLO 



C07D 



The present search rrport has been dnam %ap for all daims 



THE HAGUE 



2 April 1997 



Henry, J 



CATEGORY OF CITED DOCUMENTS 



X : pvticulariy rdcvaat if takca alone 
Y : partioilariy rdevanc if conbM with 

^octtiDeiit of lb* same caCegoty 
A : technological backgrottad 
O : Doa-wriftca todosnre 
P : iDtemcdiatc 4ocarociit 



T : theoty or prtodple underiyiDg the taveiitioB 
E : eariier patent docaraent, b« published on, or 

after the filing date 
D : documoit dtcd in the application 
L : document dted for other reasons 

A : mtmher of the sane patent family, cofiesponding 



THi PASi BLANK (Mspto) 



